Eighty-nine lichen species are recorded from buttongrass (Gymnoschoenus) moorland in Tasmania. Of these, lfypocenomyce australis, Ochro/echia frif<ida, Placynthium nigrum, Protohlastenia rupestris, Siphulastrum triste and Trapeliopsis co/ensoi are new records for Tasmania. Over 70% of the species have Southern Hemisphere distributions, analogous to that of the majority of the vascular flora. However, 25% of the species also occur in the Northern Hemisphere, mostly in ecologically related blanket bogs or moors. A preliminary classification of lichens in twelve broad moorland vegetation types is presented. Favoured habitats for lichens include peat, rotting sedge tussocks or stumps, loose stones and large rock outcrops. Although most moorland lichen species arc widespread in other Tasmanian vegetation formations, repeated, frequent fires are seen as a major threat to their long-term survival within the moorland ecosystem. Key Words: lichens, moorland, Tasmania.
INTRODUCTION
B uttongrass moorland comprises vegetation associated with the sedge Gymnoschoenus sphaerocephalus, colloquially known as buttongrass. The vegetation occupies approximately 15% of the total area of Tasmania (see Duncan 1985) , with its greatest representation occurring in the western half of the island ( fig. I ). It is found mainly within the 1600 mm isohyet (GeHie 1980) and ranges in altitude from sea level to c. 1000 m. It also occurs in Victoria and New South Wales where it is comparatively poorly represented, both in area and diversity.
The vegetation can be divided into two basic types. The most extensive of these is found mostly in southwestern and western Tasmania. It occurs on shallow peats acrosS hilly terrain and is analogous to the blanket bogs of the Northern Hemisphere. It also includes small acidic or alkaline outwashes on mineral soils (mainly sand) but these represent only a very small proportion of the vegetation. The second type is found in the central and northeastern highlands and in lowlands in northwestern, northeastern and southern Tasmania, with small outliers on the west coast. This vegetation is found mostly in depressions or flat areas but sometimes extends onto very gently undulating terrain. It occurs on either peaty or mineral soils, the latter including loams, sandy loams and light clays.
Buttongrass moorland consists of sedgelands, heath lands, graminoid heathlands and scrub which often fonn a complex mosaic, particularly in the blanket bogs. They are very inflammable and have a long history of accidental and deliberate burning. The latter has been undertaken officially for habitat management or fuel reduction near property or forests. Arson is also a cause of many fires.
Important angiosperm families present include the Cyperaceae (Gymnoschoenus, Lepidosperma, Baumea, Schoenus) , Restionaceae (Restio, Empodisma, Lepyrodia, Leptocmpus) , Epacridaceae (Epacris, Sprengelia) , Proteaceae (Banksia, Agastachys, Hakea) and the Myrtaceae (Lepto!'permum, Melaleum, Baeckea) . The main pteridophytes are Selaginella, Lycopodium, Gleichenia and Lindsaea. The most common or widespread bryophytes are Goehelohryum unguiculatum, Dicranoloma billardieri, Campylopus introjlexus and C. kirkii.
Lichens are often a conspicuous component of buttongrass moorland and, in some communities, may comprise the dominant ground cover. Despite this, the lichen flora has never been studied in detail, although brief, incomplete species lists are given by Bratt (1976 Bratt ( , 1978 . The present paper Kirkpatrick & Dickenson 1984) .
FIG. 1 -The distrihution of buttongrass moorland and moorland-scruh mosaic in Tasmania (after
reports on the lichens recorded during a general botanical survey of buttongrass moorland in Tasmania (Jarman et al., in prep.) and discusses their ecology and distribution.
METHODS
The survey was limited to vegetation contammg Gymnoschoenus (ecotones excluded), and to the small, recurring islands or strips of sedgeland, heathland and scrub which are surrounded by Gymnoschoenus communities and which form an integral part of the overall moorland landscape. The upper altitudinal limit of the survey was c. 1000 m, i.e. the upper limit of Gymnoschoenus.
The emphasis of the study was on terricolous species which comprise the main lichenological component of buttongrass moorland. Because of time constraints, studies of saxicolousspecies were limited to the more common, conspicuous characteristic species. Similarly, the study or epiphytic lichens was limited to those considered characteristic of buttongrass moorland. Isolated large trees or copses occasionally serve as refugia for lichens from other vegetation formations (e.g. rainforest) but these species have not been included.
Presence/absence data for lichens were obtained from over 450 quadrats (5 x 5 m) which formed the basis of the classification of angiosperm communities (Jarman et al. in prep.) . The quadrats were located subjectively to cover the structural, floristic, altitudinal and geographical range of the vegetation. Supplementary observations from adjacent or related vegetation provided an overview for the survey.
RESULTS

General Description
Eighty-nine lichens in 42 genera are recorded from buttongrass moorland in Tasmania. These are listed in the appendix with notes on their distribution and ecology. They include 74 macrolichens and 15 crustose species, although the latter can be expected to increase significantly with further work. Two additional, undescribed macrolichens of uncertain generic affinities were also recorded and will be treated in forthcoming papers. Two species, Multiclavula vernalis and Omphalina sp., are basidiolichens whilst the remainder are ascolichens or lichenes imper/ecti. Several species, including Hypocenomyce australis, Lithographa sp., Ochrolechia frigida, Placynthium nigrum, Protohlastenia rupestris, Siphulastrum triste and Trapeliopsis colensoi, are new records for Tasmania.
Major genera with respect to diversity and/or abundance include Cladonia (23 species), Cladia (7 species) and Siphula (4 species), and together these comprise the core of the lichen flora. Xanthoparmelia (8 species) is dominant on many large rock outcrops. Additional common genera include Hypogymnia, Lecidea s.lat. and Menegazzia (on rocks or epiphytic), Cladina (on soil) and Umbilicaria (on rocks).
A few species, e.g. Cladia inflata, C. moniliformis, Micarea sp., Multiclavula vernalis, Pycnothelia caliginosa and Siphula jamesii are mainly confined to buttongrass moorland but most others are widespread outside of this vegetation.
The low proportion of lichens peculiar to buttongrass moorland may be attributed in part to the character of the vegetation, in so far as it often forms a mosaic with other formations such as sclerophyll forest, rainforest and alpine vegetation. The close proximity of these formations enables many of the ecologically wide-ranging lichens to spread into buttongrass moorland.
Within the moorland, the majority of lichens present are restricted to specialised niches or communities and their distribution patterns are consistent with their range in other vegetation types. For example, species from heathlands are mostly confined to shrubby moorland communities whilst species from alpine vegetation are found mostly in high altitude moorland. Only very few lichens, e.g. Cladia aggregata and Cladonia southlandica, are widespread across a broad range of the vegetation.
More than half (55%) of the species recorded are terricolous. Peat is the most common substrate available and supports species usually found on mineral soil, e.g. Cladonia corniculata, as well as those characteristic of rotting wood or litter, e.g. C. weymouthii and C. subdigitata. Most peats and soils in buttongrass moorland have a pH = 4-4.5 (Tarvydas 1978, unpub!. data) . However, some communities, particularly in southwestern Tasmania, contain open sandy or silty outwashes or pans where the pH can be as high as 9 and there is a concomitant change in the vascular flora (Brown et al. 1982) . Terricolous lichens are absent from such sites although this could be due to factors other than pH. The pans are often poorly drained, periodically inundated and their fine sand or silt is not colonised by lichens even where the pH is low. Very depauperate lichen thalli are usually present at the margins of the pans on mounds of peat.
Well-drained, well-lit habitats are most favourable for lichen growth in buttongrass moorland. Rotting Gymnoschoenus hummocks provide an ideal substrate above the matrix of sedges and shrubs but gaps between hummocks are also colonised. The most common lichens include Cladia aggregata, C. infiata, C. retipora, C. sullivan ii, Siphula decumbens, Cladonia southlandica and C. subsubulata, the last two species often occurring only as mats of squamules. All these species generally become depauperate in very moist, shaded sites which tend to be favoured by bryophytes. However, some lichens do occur in well-lit, boggy sites and these include Siphula jamesii, Multiclavula vernalis and the grotesquely inflated species, Cladia moniliformis. At high altitudes, Siphula complanata and S. fragilis are locally abundant in and around shallow, niuddy puddles.
Lichens increase in diversity in some of the more shrubby buttongrass communities where the peat is more fibrous and better drained. Cladonia in particular becomes abundant, with additional species such as C. camphelliana, C. capitellata, C. cervicornis spp. verticillata, C. corniculata, C. praetermissa, C. pyxidata, C. subdigitata and C. weymouth;; locally common. KnightieUa splachnirima, Trapeliopsis colensoi and Cladirla con/usa also occur primarily in such vegetation. Some communities commonly include open areas between shrubs and sedge hummocks where lichens form a diverse, extensive mat, interspersed with low angiosperms such as Hibbertia procumbens and Schoenus tenuissimus.
As the moorlands age, several communities, particularly those with a significant shrub component, ultimately produce a closed canopy of woody species. In many cases, the lichens are affected adversely, in a manner similar to that described by Gimingham (1960) for Calluna heaths in the Northern Hemisphere where lichens are eliminated as the shrubbery grows denser. However, in other situations, lichens remain well represented in the vegetation and may even increase in biomass and diversity (cf. Coppins & Shimwell (1971) on British heathlands). Most shrubs in Tasmanian moorland have fine foliage which allows light to filter through to the ground. This light is apparently insufficient to maintain a vigorous ground layer of angiosperms and in some sites, canopy closure of the dominant species (e.g. Leptospermum or Melaleuca spp.) has all but eliminated Gymnochoenus and other sedges. The resulting ground layer is dominated instead by mosses (e.g. Ptychomnion aciculare) and lichens which include typical moorland species as well as some more characteristic of open forest, e.g. Cladonia [vacilis ssp. tenerrima, C. ochrochlora, C. scabriuscula and Peltigera dolichorhiza. In some very old communities (to c. 70 years), canopy closure does not occur and a pattern of large, widely-spaced shrubs and sedges is maintained, interspersed with mats of Cladonia and Cladia species. In such cases, the lichens may be inhibiting the establishment of angiosperm species; evidence for such an effect has been presented from Northern Hemisphere heathlands by Hobbs (1985) .
On steep slopes, mostly in southwestern Tasmania, extensive areas of gravel and small stones are exposed where the peat surface has been largely removed by erosion or fire. Peat-filled crevices in the rock outcrops commonly abound with lichens, including Cladia spp., Siphula decumbens and several Cladonia spp., c.g. C. capitellata, C. chlorophaea and C. pleurota. Less widespread species include Gymnoderma melacarpum, Ochrolechia frigida and Wawea fruticulosa. The outcrops are usually surrounded by vegetation more shrubby than the local moorland and hence there also tends to be a greater diversity of terricolous species in the general vicinity of these rock s.
Epiphytic species are poorly developed button grass moorland, mainly due to a paucity substrates since the shrubs present rarely attain sufficient size or age to support diverse assemblages of epiphytes. Lecidea laeta is common on the twigs of myrtaceous shrubs whilst lImea arida, Lecidella elaeochroma, Menegazzia platytrema, Hypogymnia turgidula and Hypotrachyna sinuosa are common on emergent trees or large shrubs of Banksia, Hakea or Casuarina. Dense, very wet copses of Melaleuca often support Wawea fruticulosa. Catillaria sp. is common on decorticated trunks of Eucalyptus whilst rotting stumps and logs are colonised by Cladia schizopora, Cladollia squamosula and C. suhdigitata. Charred wood supports Hypocenomyce australis and, in low rainfall areas, Thysanothecium scutellatum. Some shrubby buttongrass moorland communities are precursors in the succession to scrub and forest (Jackson 1968 ) and hence may ultimately develop diverse epiphytic floras, more akin to sclerophyll forest or rainforest (see Kantvilas et al. 1985) .
Irrespective of species abundance, the lichen flora of buttongrass moorland is generally very depauperate in comparison with that of other Tasmanian vegetation. Few of the sample sites contained more than 5-6 species and although more than 80 lichens were recorded overall, many of these represent incidental occurrences of species which attain their peak development elsewhere. Even the characteristic moorland species such as Siphula decumbens, Cladia aggregata, C. retipora, C. sullivan!! and the Cladonia species are widespread in other vegetation types. The overall low number of species in buttongrass moorland suggests that lichens have been unable to exploit the particular conditions prevailing there and hence the flora is comprised essentially of wide-ranging opportunistic species.
Distribution
The majority of lichens in buttongrass moorland are widespread in Tasmania and many apparent regional differences (table 1) 
Multiclavula vernalis
Cladia fulignosa + Pertusaria sp. * Descriptions of vegetation and species groups are given in tables 2 and 3 respectively.
** x denotes frequency >80%, * 50-80%, 010-15%, + <10%.
Siphula jamesii and Cladia monilij;')rmis, Lichens occurring mostly outside the southwest include ThysarlOthccium scutellatum, Cladonia wJRustala and C praetermissa, but these are essentially dry sclerophyll forest species occurring opportunistically in moorland, Some lichens show regiona} distributions in the lowlands but become ubiquitous at higher altitudes (above c, 750 m), For example" in the lowlands, Siphula decflmhens is a characteristic southwestern species and C ladonia subsubulata is characteristic of non-southwestern communities but, at high altitude, both arc widespread throughout Tasmania, Several species are confined to high altitudes and their occurrence in buttongrass moorland usually represents the lowest limits of their range, e,g, Cladia fuliginosa, Cladina mitis, Siphula frag ilis , S, compianata, Siphulastrum triste and Ochrolechia frigida. However, altitudinal distinctions become blurred in the southwest where many high altitude lichens, particularly saxicolous species sueh as Umhilicaria spp, and Neofuscelia stygioides, extend to sea level, Several alpine angiosperms exhibit a similar distribution pattern, This effect of depressed altitude further contributes to the distinctiveness of the flora of southwestern Tasmania.
In addition to changes in composition, the lichen flora tends to increase in biomass at high altitude with Cladia sullivan ii, C retipora, Cladonia capitellata and Cladina ('(mfusa becoming particularly well developed, Other species, e,g, Cladonia campbelliana, C pleurota, C pyxidata, Co subdigitata, Co tesseliata, C, weymouthii and Menegazzia aeneofusca, also become more common, However, our observations indicate that these species are capable of proliferating at aU altitudes, Their comparatively poor development and scarcity in the lowlands may be due at least partly to fire history, In general, the lowland moorlands have been burnt morc frequently than highland moorlands, resulting in the virtual elimination of much of their lichen flora,
Relationships with Higher Plant Floristics
The relationships between 12 vascular plant groups in bUHongrass moorland and their constituent lichens are summarised in tabje I, These groups, described briefly in table 2, are based on the communities described by Jarman et a{ (in prep,) [1] [2] [3] [4] [5] [6] and elsewhere (groups 7--j 2) are clearly evident, with lichens from groups 2-4 characterising the former. However, there is a similarity between southwestern shrubby copses (group 6) and heathlands elsewhere in Tasmania (groups 7-8) as exemplified by the lichens in speeies group 5. These vegetation groups (numbers 6,-8) also have many vascular plants in common, The substantially greater diversity of lichens in well-drained, shrubby communities (vegetation groups 4-8) in comparison with dense sedgy or very wet communities (1-3, 10--11) is aiso well illustrated, with all but a few lichens from species group 1 (the ubiquitous species) being confined to the former, Lichens are particularly depauperate in high altitude grassland (group 12) where the dense ground layer of herbs excludes their colonisation, They are also relatively impoverished in Sphagnum bogs where they are unable to colonise actively growing Sphagnum mounds (cf Foster 1984, for raised bogs in Canada), However, lichens may develop locally on dead or fire, scorched Sphagnum or rotting wood, Emergent Richea spp, in this community support a diverse epiphytic flora of essentially rainforest species,
Effects of Fire
The majority of lichens from buttongrass moorland are very sensitive to fire and are easily destroyed, Not only are the species killed outright but their habitat, especially the peat substrate, can be severely damaged. Thus repeated occurrence of fire at short intervals can be expected to result in a marked loss of diversity, reducing the flora to a few, ubiquitous, rapidly colonising species. The most fire-tolerant lichens appear to be Cladonia southlandica, Cladia aggregata, C. infiata and, to a lesser extent Cladonia subsubulata and Siphula decumbens. Instances where depauperate thalli of these species have re-established (in the case of Cladonia as basal squamules only) c. 2-5 years after a fire have been observed. However, it is difficult to imagine how thalli of this type could survive repeated burning at short intervals. Thus with high fire frequencies the long-term survival of even the most fire-tolerant species is doubtful. On a very local scale in som~ very dense c~mmunities, occasional fires may aid the establIshment of lichens by opening up the vegetation, a situation akin to that described for Calluna heaths by Gimingham (1978) and Hobbs (1985) .
In addition to fire frequency, lichen recovery seems dependent on the intensity of the fire. For example, scorched Cladon.ia. squamules often remain after a fire although It IS not clear to what extent they are still viable. It is also possible that the underground rhizines .of Siphula could survive fire provided the peat IS only scorched at the surface rather than stripped of its uppermost layers. Rec<wery may also ~epend .on '.'site quality". Observations from adjacent sites In buttongrass moorland which have been burnt simultaneously indicate that lichens as well as most shrub species tend to re-establish sooner and grow faster in heathlands or copses than in graminoid communities.
Large rock outcrop~ in button.grass moorland can provide some protectIon from fue and serve as sources of recolonisation. However, repeated burning of an area increases the chances of ultimately eliminating even these refugia. Saxicolous species on exposed surfaces are easily lost and are slow to recover on scorched rock, whilst burning and erosion of peat. in crevices leads. to a loss of terricolous species through the destruction of their habitat.
The long-term result of fire in Tasmania's buttongrass moorland is difficult t~ predic~ .. On the one hand, lichens are clearly very fire-sensItIve. On the other, they have managed to survive in buttongrass moorland up to the present time despi~e the fact that fire has been a repeated occurrence In the vegetation throughout i~s history. Given the present policy in Tasma~Ia .of freque~t fuel reduction burning, it seems IneVItable that In some areas, lichens will become locally extinct because their recolonisation after one fire will scarcely have begun before another fire destroys their new growth. This situation is analogous to that described for British moors which are burnt regularly for grouse and sheep management and where most lichens have been eliminated (Gilbert 1980a , b, Hawksworth 1969 . In order to avoid large-scale extinction in Tasmania, it seems of critical importance to preserve a diversity of vegetation ages and types so that some refugia for lichens will always be maintained.
Phytogeography
Over 70% of the lichens recorded from buttongrass moorland have predominantly Southern Hemisphere distributions, similar to the distributions of much of the vascular flora (e.g. the Restionaceae, Proteaceae and Epacridaceae). Approximately one-third of these lichens comprise genera and species confined to or centred in the far south of the Southern Hemisphere (Tasmania, New Zealand, southern South America) and can be referred to as "austral cool temperate" (after JrJrgensen 1983 Despite this essentially "southern" nature of the lichen flora, there are many similarities between Tasmanian buttongrass moorland and analogous blanket bogs and moors in the Northern Hemisphere, particularly Britain. For example, the generic composition of the two lichen floras is similar, with Cladonia and Cladina constituting a major component of both (see Gilbert (1974) , Watson (1932) James 1965 , Gilbert 1972 , 1974 , 1980b , e.g. C oe locaulon aculeatum, Alectoria nigricans, Pseudephebe pubescens, Trapeliopsis granulosa and Thamnolia vermicularis also occur in Tasmania, but in related heathland, feldmark and other treeless vegetation at higher altitudes than those characteristic of buttongrass moorland. It is possible that these species may have been eliminated from lower altitudes (and hence buttongrass moorland) in Tasmania by repeated fires in the past.
Several ecological similarities are also evident between the Tasmanian and Northern Hemisphere vegetation. For example, the occurrence of alpine lichens to sea level in northern Scotland (Fletcher 1984) and Norway (P. M. Jj'jrgensen, pers. comm.) is analogous to the situation in southwestern Tasmania. In both Tasmania and Britain, lichens are relatively impoverished in intact blanket bogs and heathlands. In Britain, they proliferate locally on track sides or peat banks and overhangs caused by erosion (Gilbert 1972 (Gilbert , 1980a and they are often best developed in similar situations in Tasmania.
SUMMARY
Buttongrass moorland occupies approximately 15% of the area of Tasmania. It contains a primarily terricolous lichen flora, occurring mostly on peat, dominated by the genera Cladia, Cladonia, Siphula and Cladina. Many additional species occur on large rock outcrops, loose stones and on emergent trees and shrubs which form a common feature of the moorland landscape.
Over 70% of the 89 lichens recorded from buttongrass moorland have essentially Southern Hemisphere distributions, analogous to the majority of the vascular flora. However, very few species are endemic. Several parallels are evident between Tasmanian buttongrass moorland and ecologically related blanket bogs and moors in the Northern Hemisphere. In addition to many generic similarities, approximately 25% of Tasmania's moorland lichens also occur in the Northern Hemisphere.
Most lichens in buttongrass moorland occur in well-drained, well-lit habitats and are best developed in shrubby communities or at high altitude. Favoured habitats include peat banks in clearings, decaying Gymnoschoenus hummocks and rotting stumps. Communities where the vascular plant cover is very dense or where the ground is boggy or periodically inundated are lichenologically depauperate.
For the most part fire has a disastrous effect on the lichen flora of buttongrass moorland, both directly and by destroying habitats and substrates, particularly peat. The outcome of repeated fires is likely to be similar to that found in Britain in analogous vegetation, with a severe loss of diversity and reduction of the flora to a few, impoverished thalli of ubiquitous, rapidly colon ising species. Frequent and indiscriminate burning of Tasmania's buttongrass moorland could lead to the local extinction of many species.
APPENDIX
This appendix lists the 89 iichens which were recorded during the survey. Supplementary notes relate mainly to the occurrence oflhe in buttongrass moorland but this has been placed into a broader Tasmanian context where the information is available. Genera where additional, unidentified are known (or expected) arc also indicated. These are mainly the saxicolous crustosc groups.
(1) Baeomyces arcuutus Stirton: rcferred to as B. fungoides (Sw.)Ach. in Australasian literature; common and widespread in Tasmania on mineral soil; densely sorediate, sterile thalli are occasional on clay soils in buttongrass moorland; contains baeomycesic and squamatic acids.
(2) Catiliaria S.Jat. sp.: very common on decorticated, dead eucalypt stumps and trunks in copses or heathlands in buttongrass moorland; the species has an evanescent thallus and abundant, irregularly roundish, black, lecideine apothecia, to c.l mm diam.; spores are hyaline, very inconspicuously I-septate, oblong to narrow ellipsoid, 7-12 x 2.5-5I-un.
(3)
Cladia aggregata (Sw.) Ny!.: very common, highly polymorphic species found on soil, peat or rotting wood in virtually all vegetation fonnalions in Tasmania; contains barbatic, stictic, norstictic or fumarprotocetraric acids.
(4)
Cladiafuliginosa R. Filson: common on peat in alpine vegetation, rare in buttongrass moorland and confined to high altitude communities.
(5)
Cladia infiata (F. Wilson) D. Galloway: common on wet, poorly drained peat and soil in heathlands and sedgeJands from sea level to alpine altitudes, particularly in western Tasmania; contains fumarprotocetraric or fatty acids. Cladia retipora (Labil!.) NyJ.: very common and widespread on peat and soil in sedgeJands, healhlands and open forests, from sea level to alpine altitudes.
(8)
Cladia schizopof(l (Ny!.) Ny!.: confined 10 rotling, often charred wood, mostiy in eucalypt forest; rare in buttongrass moorland.
(9)
Cladia sullivanii (MUll. Arg.) Martin: very common and widespread on peat and soil in hcathlands from sea level to alpine altitudes.
& Ahti: common and widespread on peat and soil in hcathlands and forests, particularly at high altitudes; the species contains perlatolic and usnic acids but specimens from very shaded habitats contain very low concentrations of the latter and are grcy III colour.
(11) Cladina milis (Sandst.) Hustich: common on peat or over microshrubbery in alpine vegetation, occasional in high altitude buttongrass moorland; all Tasmanian specimens contain usnic and stictic acids.
(12) Cladonia angustata Nyl.: uncommon on welldrained fibrous peat in lowland heathland communities in southern, eastern and northern Tasmania; contains usnic and didymic acids.
(i 3) C ladonia campbelliana (Vainio) Gyelnik: widespread on well-drained peat, rotten wood or (rarely) mineral soil in heathlsnds and sclerophyH forests from sea level to subalpine altitudes; contains fumarprotocetraric acid.
(14) Cladoniu capiteilata (J.D. Hooker & Taylor) Church. Bab.: very common and widespread in sedgelands, heathlands and sclerophyll forests from sea level to alpine altitudes, often forming extensive mats on peat, mineral soil or in litter-filled rock crevices; three chemical races occur in Tasmania (Archer 1986 ): var. capitelluta (containing usnic and thamnolic acids), var. squamaticaArcher (containing lIsnic and squamalic acids) and var. interhiascens (NyL) Sandst. (containing usnic acid only); all but the last were recorded from button grass moorland; a fonn of var. squamatica which lacks usnic acid is locally common at Mathinna Plains in northeastern Tasmania. (21) C ladonia ochrochlora Florke: very polymorphic species, widespread on peat, rotten wood, litter and soil in heathlands and wet forests; contains fumarprotocetraric acid.
(22) Cladonia pleurota (Florke) Schaerer: widespread in Tasmania on soil and peat, particularly at high altitudes; uncommon in buttongrass moorland and contlned to shrubby communities or soil-filled crevices in large rock outcrops; contains usnic and isousnic acids and zeorin.
(23) C ladonia praerermissaArcher: local! y abundant in the eastern half of Tasmania, mostly in lowland dry eucalypt forest; uncommon in butlongrass moorland and confined to shrubby communities; contains atranorin and fumarprotocetraric acid. 
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(26) C ladonia rei Schaerer: apparently rare, at least in buttongrass moorland, and recorded only once during the survey (from Cox Bight, southwestern Tasmania); contains fumarprotocetraric and homosekikaic acids.
(27) Cladonia scabriuscula (Delise) NyL: common and widespread on peat, sailor litter in wet forests, fare in button grass moorland; contains fumarprotocetraric acid.
(2S) Cladonia southlandica Martin: most common species of Cladonia found in buttongrass moorland, occurring on peat or rotting Gymnoschoenus hummocks in most communities from sea level to alpine altitudes; it is a rapid coloniser of scorched or burnt peal and is often found only as extensive mats of squamules; contains usnic and fumarprotocetraric acids.
(29) Cladonia squamosula Miill. Arg.: very common and widespread throughout Tasmania on rotting wood or (rarely) peat; locally abundant in buttongrass moorland on eucalypt stumps in heathland and copses; contains thamnolic acid, with barbatic acid in the apothecia.
(30) Cladonia subdir;itata Nyl.: occasional onI'otting wood and peat in button grass moorland, wet heath land, scrub and forest; contains usnic and thamnolic acids, and skyrin.
(31) Cladonia subsubulata Ny!.: very polymorphic, widespread species of button grass moorland, heathland and open forest; high altitude fOlms have slender, entangled podetia, ± dying at the base and lacking squamules; in the lowlands, the species usually has stouter, corymbose podetia, arising from a mat of squamules; contains thamnolic acid, with barbatic acid in the apolhecia.
(32) Cladonia tessel/ata Ahti & Kashiwadani: uncommon on peat or mineral soil in heathlands or at forest margins; earlier records of C capitata and C. cariosa from Tasmania probably refer to this species; contains fumarprotocetraric acid.
(33) Cladonia weymouthii E Wilson ex A. Archer: common and widespread on peat and rotting wood in heathland and buttongrass moorland, mostly in western Tasmania; similar to C. corniculata but containing thamnolic, barbatic and didymic acids.
(34) C ladonia wilsonii A. Archer: rare but widespread on peat, soil or rotting wood in heathlands and wet forests; usually encountered as basal squamuJes only; contains atranorin and stictic acid. uncommon in buttongrass moorland and found mostly in high altitude communities.
(79) Usnea arida Motyka: very polymorphic; the most common corticolous U snea in high rainfall regions of Tasmania, occurring in buttongrass moorland on emergent shrubs of Banksia, Hakea and Casuarina, associated with Hypogymnia and Menegazzia spp.; thalli from exposed, windswept habitats are often very inflated and lack lateral branches; contains usnic and salazinic acids.
(80) Usnea torulosa (Miill. Arg.) Zahlbr. = U. glome rata Motyka: widespread and common on rocks throughout Tasmania; all populations studied from buttongrass moorland contain barbatic acid, a chemical strain reported by Walker (1985) as being the least common; psoromic and squamatic acid strains also occur in Tasmania but appear to be confined to high mountains; in exposed habitats, the species may be partially blackened and resemble a Neuropogon.
(81) Waweafruticulosa Henssen & Kantvilas: locally abundant throughout western Tasmania in wet forest, heathland and scrub; uncommon in buttongrass moorland and confined to moist peat in some high altitude communities, or to thc papery bark of Leplospermum or Melaleuca in wet copses.
(82) Xanthoparmeliaadhaerens (Ny!.) Hale: common on Precambrian rock outcrops in buttongrass moorland in southwestern Tasmania, also recorded elsewhere in the island; usually associated with X. mougeotina;
contains usnic and stictic acids (major substances).
(83) Xanthoparmelia alexandrensis Elix & Johnston:
apparently rare and known from a single locality near Mt Tyndall, western Tasmania, where it occurs on conglomerate boulders in button grass moorland; contains usnic and norstictic acids (major substances). 
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Tasmania; contains usnic and salazinic acids (major substances).
(86) Xanthoparmelia mougeolina(Nyl.) D. Galloway:
very common throughout Tasmania on stones and large rock outcrops; contains usnic and stictic acids (major substances).
(87) Xanthoparmelia neotinctina (Elix) Elix & Johnston: widespread on rocks in Tasmania, particularly in drier areas but uncommon in buttongrass moorland; contains usnic and norstictic acids (major subsrances).
(88) Xanthoparmelia scahrosa (Taylor) Hale: local on rock outcrops, particularly at high altitudes; contains usnic acid, norlobaridone and loxodin.
(89) Xanthoparmelia tegeta Elix & Johnston: widespread in Tasmania and locally common on Precambrian outcrops in button grass moorland in southwestern Tasmania; contains usnic and stictic acids (major substances).
